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Abstract: The experiment was made on broilers who received in their food an extra 10% of oxidized 
sunflower oil in group UO and an extra 10 % of normal sunflower oil in group UN. At the age of 40 days they 
where slaughtered and blood samples were taken for biochemical analyses (total and oxidized lipids, and 
cholesterol) and tissue samples (liver and muscle) for SOD, GPx and catalase analyses. The values obtained 
proved that the administration of oxidized oil in food induces oxidative stress, which is demonstrated through the 
elevation of the oxidative stress markers values. 
 
INTRODUCTION 
 
Free radicals (RL) are suspected to be involved in many diseases like cancer, diabetes 
mellitus, arteriosclerosis, etc. This RL have exogenous origin (food/forage inadequate 
processing and depositing, in this way putting the welfare of humans and animals in danger) 
or endogenous source. Therefore, the poor hygiene conditions, improper food, vaccination, 
water and food deprivation are elements which can determine the rise of RL, later these 
chicken are a potential toxic food source for humans.  
 As a source of RL we used oxidized sunflower oil and we tested how the chicken react 
in the presence of RL excess, comparing with the values of group UO with the UN group (we 
tested SOD, GPx, catalase, cholesterol, total and oxidized lipids variation).  
 
MATERIAL AND METHOD 
  
 The experiment was made on broilers. The conditions of temperature, humidity and 
feeding were concordant with the physiological needs. At the age of 7 days the broilers were 
separated in 2 groups as follows:  
• UN group, which received in food an extra 10 % of natural sunflower oil; 
• UO group, which received in food an extra 10 % of oxidized sunflower oil. 
 To avoid the extra oxidation of the food, the food was homogenized daily. At 40 days 
we have taken blood and tissue samples for biochemical analyses. 
 The preparing of oxidized oil: The oil was treated with Cu SO4 and was warmed to 
95°C. Primarily, 0,5 g of Cu SO4 was added to 40 ml oil and was warmed to 95°C, stirring. 
Subsequent, the added quantity of Cu SO4 was raised to 1,5 g thus a gradual level of oxidizing 
oil was obtained. The oxidizing degree of the oil was determined by measuring the 
concentration of resulted malonildialdehyde (MDA) using the thyobarbituric method.  
Biochemical analyses 
 We slaughtered 5 chickens from both groups. Biochemical markers taken in discussion 
were the following. (See table. 1.) 
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SERUM TISSUE 
Liver Thigh Gracilis Total lipids 
Oxidized lipids 
Cholesterol 
SOD 
GPx 
Catalase 
SOD 
GPx 
Catalase 
GPx 
SOD 
Table 1. Biochemical markers taken in discussion 
 
For the determination of total lipids and cholesterol we used the spectrophotometrical 
method. For the determination of GPx and SOD we used RANDOX kits and for catalase we 
used it’s capacity of decomposing hydrogen peroxide.  
 
 
RESULTS AND DISCUSSION 
 
 
 Each marker of oxidative stress taken in discussion had elevated values in group UO 
compared with group UN. 
 Therefore, the values of total and oxidized lipids are higher in group UO (see table 2.). 
 
 
GROUP Total lipids 
Mg/dl 
Oxidized lipids 
Nmol MDA/ l serum 
U.N.                  473                  257 
U.O.                  706                  350 
Table 2. Serum level of total and oxidized lipids 
 
 
Lin (1989) showed that the elevation of unsaturated fat degree of the chicken’s meat 
determine a reduction of oxidative meat stability; and McDonalds (1982) showed that 
oxidative reaction can determine the apparition of unwanted smell, aromas and the loss of 
essential fatty acids.  
In beef in a similar  experiment Faustaman (1989) obtained a reduced level of lipids 
oxidation following the administration of vitamin E. 
 Also, the cholesterol value is higher in UO group compared with UN group (see 
graphic 1.). 
 
 
 
 
 
 
 393 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   Graph 1. Serum level of cholesterol 
 
The cholesterol is a cell membrane component, and after the toxic action of RL on the 
cell structure, the cholesterol is released from the cells. People with high levels of cholesterol 
are predisposed to cardiac diseases. We can make an analogy between humans and chicken, 
and so we can explain the RL capacity to induce coronary diseases (Gocke, 2000).  
Similar results were obtained by Esteve –Garcia who observed a rise of serum 
cholesterol oxides level in case of administration of a high sunflower diet while the 
administration of olive oil in diet have a protective effect against cholesterol oxidation. 
In table 3 we can see that the administration of oxidized oil determines an elevation of 
antioxidant enzymes activity in the liver, in order to neutralize RL received in excess. 
 
GROUP SOD 
U/ml 
GPx 
U/l 
CATALASE 
U.N. 4,12 1025 64,6 
U.O. 63 1230 142,8 
Table 3. Level of SOD, GPx and catalase in liver 
 
 The same was remarked in the thigh and gracillis muscle following the administration of 
oxidized oil (table 4 and 5).  
 
GROUP SOD 
U/ml 
GPx 
U/l 
CATALASE 
U.N. 6,5 574 3,23 
U.O. 19,81 3075 5,44 
Table 4. Level of SOD, GPx and catalase in the thigh muscle 
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Kawaguchi (1990) and Masuda (1988) remarked that SOD has a protective affect 
against TNF action and Itoh and Guth (1985) observed the capacity of SOD to protect gastric 
mucous membrane against lesions induced by HCl and ischemia. 
 
GROUP GPx 
U/l 
U.N. 820 
U.O. 1722 
Table 5. Level of GPx in the gracilis muscle 
 
CONCLUSIONS 
 
The administration of oxidized oil determines: 
 
 The elevation of serum oxidized lipids level 
 The elevation of serum cholesterol level 
 The elevation of SOD level in the liver and the muscle 
 The elevation of GPx level in the liver and the muscle 
 The elevation of catalase level in the liver and the muscle 
 
BIBLIOGRAPHY 
 
1. Esteve-Garcia E, J.A. Ruiz, J. A. Garcia Regueiro, C. Marraschiello, 2000, Dietary treatment and oxidative 
stability of broiler meat. Nutritive value, sensory quality and safety, Ciheam – Options Mediterraneennes 
2. Faustman C., R.G. Cassens, D.M. Schafer, S.N. Williams, 1989, Improvement of pigment and lipid stability in 
Holstein steer beef by dietary supplementation with vitamin E, E.J. Food, Sci. 54:858-862 
3. GÖKÇE P., T. Akkus , M. Yontem , M. Ay , 2000, . Effects of dietary on lipoproteins, lipid peroxidation and 
thromboxane A2 production in chicks. Turk J. Vet. Anim Sci, 24(2000) 473-478 
4. Itoh M., P.H. Guth, 1985, Role of oxygen-derived free radicals in hemorrhagic shock-induced gastric lesions in 
rat. Gastroenterology; 88:1162  
5. Kawaguchi T, A. Takeyasu , T. Uda, K.  Suzuki, N. Taniguchi, 1990, Stimulation of Mn-SOD expression by 
tumor necrosis factor: quantitative determination of Mn-SOD, protein level in TNF-resistant and sensitive cells 
by Elisa. Bioche Biophys Res Commun 1990; 171:178 
6. LIN C.F., 1989, Effect of refined menhaden oils in flavor and fatty acid composition of broiler flesh. Journal of Food 
Science 54, 1457-1462 
7. Masuda A, D.L. Longo, Y. Kobayashi, K. Matsushima, 1988, Induction of mithocondrial Mn-SOD by 
interleukin 1. Faseb J 1988;2; 3087 
8. MC DONALD 1982,. A statistical evaluation of three methods for measuring lipid oxidation in model system, Food 
Chem 8:21-25 
